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1. Introduction
In the previous RAN2#91 meeting, RSRP, RSRQ measurement when DRS for LAA is not available due to e.g., LBT was discussed. Some solutions (e.g., time indication of how recent the measurement, leaving to UE implementation to adjust the filter coefficient, etc.) were proposed, but no agreement was achieved and further discussion is necessary. 

=>
Can discuss further whether outdated measurements or inaccurate measurements due to absent DRSs are problematic and need to be resolved.
This paper discusses the RSRP, RSRQ measurement when DRS is not available and proposes a standardized behaviour as a solution.
2. Discussion
DRS structure for LAA is based on Rel-12 DRS which was defined to enable discovery of cells that alternate between on/off state [1]. The DRS contains PSS/SSS, CRS and optionally CSI-RS. Rel-12 DRS may be sent periodically in every DTMC period. The UE is configured with DMTC window within which the UE can expect the DRS to be received. However, in LAA, the DRS cannot be guaranteed to be sent periodically due to LBT, i.e., when the eNB finds the channel is busy, DRS cannot be transmitted and there will be no physical signal received by the UE. 
In this condition, companies seem to have different understanding on how the L3 filtering would behave. The following shows the L3 filtering formula:
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From the formula, it is understood that the present measurement result (Fn) is calculated based on the past measurement result (Fn-1) weighted by filter coefficient k (a = 1/2(k/4)) and present physical layer measurement sample (Mn) taken every 200ms. 
Considering that RAN2 has agreed that UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC (i.e., L1 should not provide samples when DRS transmission was blocked by LBT), from the formula above, it is likely that the resulting L3 measurement would be inaccurate, without additional means to complement the loss measurement sample. To cope with this problem several work around solution were discussed [2, 3]. The paper in [2] indicates that the layer 3 filter is effectively frozen if the physical layer does not provide measurement sample for a very long time and this may lead to measurement being reported long after being valid. Therefore [2] proposed that the UE indicates timing information so that the network knows how recently the reported measurements were updated. On the other hand, the paper in [3] describes that in situation where there is no measurement sample for some time, the UE can autonomously adjust (by interpolating/extrapolating) the filter coefficient at different sample rate, such that the measurement result can still be considered reliable and correct. 
From this discussion, we are of the opinion that if we do not specify a standard behaviour for this issue, then the L3 filtered measurement result would depend largely on UE implementation, i.e., some would stop the filtering process resulting in an obsolete measurement to be reported, some would adjust the filter coefficient, and some would calculate an inaccurate measurement results. To avoid this situation, the following behaviour is proposed:
· For each measurement quantity that the UE performs measurement, the UE stops/aborts the filtering process after N physical layer samples cannot be obtained. (N is configurable by the network)

· For all the measurement events that are related with the aborted measurements result, if TimeToTrigger is activated, stop TimeToTrigger. 

· After the abort, the UE initializes the L3 filtering process after the first physical layer sample is obtained, according to the existing behaviour (i.e., F0 is set to M1 when the first measurement result from the physical layer is received)
3. Summary and Proposal
The paper discusses the problem of inaccurately calculated layer 3 filtered measurements when the eNB cannot send DRS due to LBT. The analysis showed that this problem is problematic since different UE may have different behaviour and hence need to be resolved. The following are the proposed UE behaviour:
Proposal:
· For each measurement quantity that the UE performs measurement, the UE stops/aborts the filtering process after N physical layer samples cannot be obtained. (N is configurable by the network)

· For all the measurement events that are related with the aborted measurements result, if TimeToTrigger is activated, stop TimeToTrigger. 

· After the abort, the UE initializes the L3 filtering process after the first physical layer sample is obtained, according to the existing behaviour (i.e., F0 is set to M1 when the first measurement result from the physical layer is received)
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